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DETAILED ACTION 

Specification 

The disclosure is objected to because of the following informalities: On page 6, 
line 9, either "During the" or "during a" should be deleted. 
Appropriate correction is required. 

Claim Objections 

Claim 1 is objected to because of the following informalities: in line 1 1 , the word 
"of should be inserted between "plurality" and "features." Appropriate correction is 
required. 

Claim 2 is objected to because of the following informalities: In line 1, "claim 18" 
should be changed to "claim 1." Appropriate correction is required. 

Claim 6 is objected to because of the following informalities: in lines 2-3, the word 
"of should be inserted between "plurality" and "operating." Appropriate correction is 
required. 

Claims 7, 14, and 21 are objected to because of the following informalities: the 
last word of claim 21 should be changed to "features." Appropriate correction is 
required. 

Claims 15 and 22 are objected to because of the following informalities: Claims 
15 and 22 recite the limitation "second semiconductor device" in line 2 in each of the 
claims. There is insufficient antecedent basis for this limitation in the claim. Appropriate 
correction is required. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - (b) the invention was patented or described in a printed 
publication in this or a foreign country or in public use or on sale in this country, more than one year prior to 
the date of application for patent in the United States. 

Claims 17-20, 22, and 24-27 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Wong (U.S. 6,340,556). 

Regarding claim 17, Wong teaches a method, comprising: 

• providing a semiconductor structure, wherein the semiconductor structure 
comprises a photoresist layer on a semiconductor substrate (column 6, 
lines 23-25); 

• forming a plurality of features in the photoresist layer (column 8, lines 7- 
10); 

• measuring a plurality of critical dimensions of the plurality of features to 
determine at least one critical dimension error for at least one feature of 
the plurality of features (column 9, lines 33-38); 

• determining from said at least one critical dimension error a dose of 
electron beam exposure to correct the at least one critical dimension error 
for the at least one feature of the plurality of features (column 8, lines 14- 
67); and 

• correcting the at least one critical dimension error by exposing the at least 
one feature comprising the critical dimension error to an electron beam 
comprising said determined dose of electron beam exposure that corrects 



Application/Control Number: 10/710,602 Page 4 

Art Unit: 2813 

the critical dimension error of the at least one feature (column 8, lines 14- 
67). 

Regarding claim 24, Wong teaches a method, comprising: 

• providing a mask photoresist layer (column 6, lines 23-25; column 1, lines 
30-31 teach using the photoresist as an etch mask); 

• forming a plurality of features in the mask photoresist layer (column 8, 
lines 7-10); 

• measuring a plurality of critical dimensions of the plurality of features in 
the mask photoresist layer to determine at least one critical dimension 
error for at least one feature of the plurality of features (column 9, lines 33- 
38); 

• determining from said at least one critical dimension error a dose of 
electron beam exposure to correct the at least one critical dimension error 
for the at least one feature of the plurality of features (column 8, lines 14- 
67); and 

• correcting the at least one critical dimension error by exposing the at least 
one feature comprising the critical dimension error to an electron beam 
comprising said determined dose of electron beam exposure that corrects 
the critical dimension error of the at least one feature (column 8, lines 14- 
67). 

Regarding claims 18 and 25, Wong teaches the method of claims 17 and 24, and 
further teaches that the dose of electron beam exposure comprises a power level of the 
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electron beam for a specified amount of time (column 8, lines 36-39— Wong teaches a 
preferred beam energy, which is power multiplied by an amount of time). 

Regarding claims 19 and 26, Wong teaches the method of claims 17 and 24, and 
further teaches that correcting the critical dimension error comprises decreasing a size 
of the at least one feature (column 8, lines 55-57). 

Regarding claims 20 and 27, Wong teaches the method of claims 17 and 24, and 
further teaches that determining the dose of electron beam exposure comprises 
providing a relation ship between a changing of critical dimension size changes and 
dosage of electron beam exposure; and choosing the dose of the electron beam 
exposure for a desired change in critical dimension size, said choosing being based on 
said relationship (column 8, lines 11-67; column 9, lines 32-40). 

Regarding claim 22, Wong teaches the method of claim 17. Wong further 
teaches forming an electrical component in a space in the semiconductor device that is 
defined by the at least one feature (column 3, lines 40-41). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the Invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-5 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Wong (U.S. 6,340,556) in view of Marella (U.S. 2003/0139838). 

Regarding claim 1, Wong teaches a method, comprising: 
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• providing a first semiconductor device; 

• analyzing the first semiconductor device to determine at least one critical 
dimension error within the first semiconductor device (column 9, lines 33- 
38); 

• determining from said at least one critical dimension error a dose of 
electron-beam exposure to correct the at least one critical dimension error 
in a process (column 8, lines 14-67), comprising: 

• providing a semiconductor structure, wherein the semiconductor structure 
comprises a photoresist layer on a semiconductor substrate (column 6, 
lines 23-25); 

• forming a plurality of features in the photoresist layer (column 8, lines 7- 
10), wherein at least one feature of the plurality of features comprises the 
at least one critical dimension error; and 

• correcting the at least one critical dimension error by exposing the at least 
one feature comprising the critical dimension error to an electron beam 
comprising said determined dose of electron beam exposure (column 8, 
lines 14-67). 

Wong does not teach that the process to correct the at least one critical 
dimension error is a process to correct the at least one critical dimension area on a 
second semiconductor device during a subsequent process. 

Marella teaches a method of analyzing a first semiconductor device to determine 
at least one critical dimension error (paragraph 0033 teaches that one of the defects 
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encompassed by the invention is a lateral structure that has a dimension either smaller 
or larger than predetermined values; paragraph 0045) and use the analysis to alter a 
parameter on a process instrument to repair defects and reduce the number of defects 
in subsequent devices (paragraph 0016, last two sentences). 

Therefore, at the time of the invention, it would have been obvious to modify the 
method taught by Wong by applying the dose of electron-beam exposure to correct the 
at least one critical dimension error during a subsequent process on a second device, 
as taught by Marella, rather than on the original device, as taught by Wong. The 
motivation for doing so at the time of the invention would be to avoid propagating 
systematic errors such as a defect in the photomask, as taught by Marella (paragraph 
0006). 

Regarding claim 2, Wong and Marella together teach the method of claim 18. 
Wong further teaches that the dose of electron beam exposure comprises a power level 
of the electron beam for a specified amount of time (column 8, lines 36-39 — Wong 
teaches a preferred beam energy, which is power multiplied by an amount of time). 

Regarding claim 3, Wong and Marella together teach the method of claim 1. 
Wong further teaches that correcting the critical dimension error comprises decreasing 
a size of the at least one feature (column 8, lines 55-57). 

Regarding claim 4, Wong and Marella together teach the method of claim 1. 
Wong further teaches that determining the dose of electron beam exposure comprises 
providing a relation ship between a changing of critical dimension size changes and 
dosage of electron beam exposure; and choosing the dose of the electron beam 
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exposure for a desired change in critical dimension size, said choosing being based on 
said relationship (column 8, lines 11-67; column 9, lines 32-40). 

Regarding claim 5, Wong and Marella together teach the method of claim 1. 
Wong further teaches that analyzing comprises measuring a plurality of critical 
dimensions within the first semiconductor device to determine the at least one critical 
dimension error (column 9, lines 33-38). 

Regarding claim 8, Wong and Marella together teach the method of claim 1. 
Wong further teaches forming an electrical component in a space in the second 
semiconductor device that is defined by the at least one feature (column 3, lines 40-41). 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wong 
(U.S. 6,340,556) in view of Marella (U.S. 2003/0139838) as applied to claim 1 above, 
and further in view of Cowan (U.S. 6,605,951). 

Regarding claim 6, Wong and Marella together teach the method of claim 1, but 
do not teach that analyzing comprises performing a functionality test of the first 
semiconductor device to determine a plurality of operating conditions for a plurality of 
electrical components within the first semiconductor device. 

Cowan teaches that it is common to analyze semiconductor devices wherein said 
analyzing comprises performing a functionality test of the semiconductor device to 
determine a plurality of operating conditions for a plurality of electrical components 
within the first semiconductor device (column 1, line 15 - column 3, line 14). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the method taught by Wong and Marella together, and 
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further use the device-analysis method taught by Cowan to determine operating 
conditions for electrical components within the semiconductor device, since Cowan 
teaches that it is conventional to do so. 

Claims 10-13 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wong (U.S. 6,340,556) in view of Wolf et al. (Silicon Processing for the VLSI Era, 
Vol. 1,2000). 

Regarding claim 10, Wong teaches a method, comprising: 

• providing a semiconductor structure, wherein the semiconductor structure 
comprises a photoresist layer on a semiconductor substrate (column 6, 
lines 23-25); 

• propagating radiation to expose the photoresist layer to form a plurality of 
features in the photoresist layer (column 7, lines 5-7), and then measuring 
on the substrate a plurality of critical dimensions within the pattern to 
determine at least one critical dimension error within said pattern (column 
9, lines 33-38); 

• determining from said at least one critical dimension error a dose of 
electron-beam exposure that will be used to correct the at least one critical 
dimension error for the at least one feature comprising the at least one 
critical dimension error (column 8, lines 14-67); and 

• correcting the critical dimension error by exposing the at least one feature 
comprising the critical dimension error to an electron beam comprising 
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said determined dose of electron-beam exposure that corrects the critical 
dimension error of the at least one feature (column 8, lines 14-67). 

Wong does not teach using a mask to pattern the photoresist layer or measuring 
on the mask the plurality of critical dimension errors. 

Wolf et al. teaches that it common to expose photoresist through a mask to 
pattern the photoresist (p. 489, first paragraph). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the method taught by Wong and further pattern the 
photoresist layer by exposing it through a mask, as taught by Wolf to be a common 
method of patterning photoresist. 

Wolf et al. additionally teaches measuring critical dimension errors on a mask 
(section 13.8.5 on pp. 626-627). Wolf et al. teaches that such a step is an effective 
means of predicting critical dimension errors on a device, since defects or mistakes in 
the mask pattern will be imparted to the device (last paragraph on p. 626). 

Therefore, at the time of the invention it would have been obvious to one of 
ordinary skill in the art to use the method taught by Wong and further analyze the mask 
for critical dimension errors, as taught by Wolf et al., instead the substrate, since Wolf 
teaches that this is an effective means of predicting critical dimension errors on a 
device. 

Regarding claim 1 1, Wong and Wolf et al. together teach the method of claim 10. 
Wong further teaches that the dose of electron beam exposure comprises a power level 
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of the electron beam for a specified amount of time (column 8, lines 36-39 — Wong 
teaches a preferred beam energy, which is power multiplied by an amount of time). 

Regarding claim 12, Wong and Wolf et al. together teach the method of claim 10. 
Wong further teaches that correcting the critical dimension error comprises decreasing 
a size of the at least one feature (column 8, lines 55-57). 

Regarding claim 13, Wong and Wolf et al. together teach the method of claim 10. 
Wong further teaches that determining the dose of electron beam exposure comprises 
providing a relation ship between a changing of critical dimension size changes and 
dosage of electron beam exposure; and choosing the dose of the electron beam 
exposure for a desired change in critical dimension size, said choosing being based on. 
said relationship (column 8, lines 11-67; column 9, lines 32-40). 

Regarding claim 15, Wong and Wolf et al. together teach the method of claim 10. 
Wong further teaches forming an electrical component in a space in the semiconductor 
device that is defined by the at least one feature (column 3, lines 40-41). 

Claims 7 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wong (U.S. 6,340,556) in view of Marella (U.S. 2003/0139838), as applied to claim 1 
above, and further in view of Ghandhi (VLSI Fabrication Principles— Silicon and Gallium 
Arsenide, Second Edition, 1994). 

Regarding claim 7, Wong and Marella together teach the method of claim 1. 
Wong additionally teaches that the at least one feature includes a first feature and a 
second feature (column 8, lines 11-13 teaches photoresist lines), but does not teach 



Application/Control Number: 10/710,602 Page 12 

Art Unit: 2813 

forming a trench in a space in the semiconductor substrate that is located between the 
first and second features. 

Ghandhi teaches that forming a trench between features in a semiconductor 
device isaway to achieve electrical isolation (section 11.3.1, pp. 719-721). Since Wong 
teaches that the photoresist lines form microelectronic device images (column 3, lines 
40-41), it would have been obvious to one of ordinary skill in the art at the time of the 
invention to additionally form a trench between the photoresist lines in order to 
electrically isolate the microelectronic devices from each other, as taught by Ghandhi. 

Regarding claim 9, Wong and Marella together teach the method of claim 8 (note 
35 U.S.C. 103(a) rejection above). They do not expressly teach that the electrical 
component is selected from the group consisting of a transistor, a resistor, a wire, a 
diode, and a capacitor. 

Ghandhi teaches the use of photolithography and photoresist features to form a 
wire (metal pattern— see Fig. 10.8 and pp. 683-684). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the method taught by Wong and Marella together, and 
further form a wire from the photoresist feature, since Ghandhi teaches that this is a 
common use of photoresist features. 

Claims 14 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wong (U.S. 6,340,556) in view of Wolf et al. (Silicon Processing for the VLSI Era, 
Vol. 1, 2000) as applied to claims 10 and 15 above, and further in view of Ghandhi 
(VLSI Fabrication Principles— Silicon and Gallium Arsenide, Second Edition, 1994). 
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Regarding claim 14, Wong and Wolf et al. together teach the method of claim 10 
(note 35 U.S.C. 103(a) rejection above). Wong additionally teaches that the at least one 
feature includes a first feature and a second feature (column 8, lines 11-13 teaches 
photoresist lines), but does not teach forming a trench in a space in the semiconductor 
substrate that is located between the first and second features. 

Ghandhi teaches that forming a trench between features in a semiconductor 
device is a way to achieve electrical isolation (section 11.3.1, pp. 719-721). Since Wong 
teaches that the photoresist lines form microelectronic device images (column 3, lines 
40-41), it would have been obvious to one of ordinary skill in the art at the time of the 
invention to additionally form a trench between the photoresist lines in order to 
electrically isolate the microelectronic devices from each other, as taught by Ghandhi. 

Regarding claim 16, Wong and Wolf together teach the method of claim 15 (note 
35 U.S.C. 103(a) rejection above). They do not expressly teach that the electrical 
component is selected from the group consisting of a transistor, a resistor, a wire, a 
diode, and a capacitor. 

Ghandhi teaches the use of photolithography and photoresist features to form a 
wire (metal pattern — see Fig. 10.8 and pp. 683-684). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the method taught by Wong and Marella together, and 
further form a wire from the photoresist feature, since Ghandhi teaches that this is a 
common use of photoresist features. 
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Claims 21 and 23 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wong (U.S. 6,340,556) in view of Ghandhi (VLSI Fabrication Principles — Silicon and 
Gallium Arsenide, Second Edition, 1994). 

Regarding claim 21, Wong teaches the method of claim 17 (note 35 U.S.C. 
102(b) rejection above). Wong additionally teaches that the at least one feature includes 
a first feature and a second feature (column 8, lines 11-13 teaches photoresist lines), 
but does not teach forming a trench in a space in the semiconductor substrate that is 
located between the first and second features. 

Ghandhi teaches that forming a trench between features in a semiconductor 
device is a way to achieve electrical isolation (section 11.3.1, pp. 719-721). Since Wong 
teaches that the photoresist lines form microelectronic device images (column 3, lines 
40-41), it would have been obvious to one of ordinary skill in the art at the time of the 
invention to additionally form a trench between the photoresist lines in order to 
electrically isolate the microelectronic devices from each other, as taught by Ghandhi. 

Regarding claim 23, Wong teaches the method of claim 22 (note 35 U.S.C. 
102(b) rejection above). Wong does not expressly teach that the electrical component is 
selected from the group consisting of a transistor, a resistor, a wire, a diode, and a 
capacitor. 

Ghandhi teaches the use of photolithography and photoresist features to form a 
wire (metal pattern — see Fig. 10.8 and pp. 683-684). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the method taught by Wong, and further form a wire from 
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the photoresist feature, since Ghandhi teaches that this is a common use of photoresist 
features. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Ito et al. (U.S. 2003/0219660) teaches. a method of measuring features in a 
photoresist layer, finding errors in critical dimension, and repairing the errors using a 
DUV exposure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Heather A. Doty, whose telephone number is 571-272- 
8429. The examiner can normally be reached on M-F, 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached at 571-272-1702. The fax number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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